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EXECUTIVE SUMMARY

This document was prepared to partially fulfill the Louisiana Department of Health and

Hospitals, Office of Public Health, Center #&nvironmental Health Services (CEHS) reporting
obligations under U.S. Environmental Protection Agencies (USEPA) BEACH grant program,

Federal Assistance Agreement NumB&i-00F098020. Prior to publication of this report, the

document was distributed to EBA and the Louisiana Department of Environmental Quality for
comments. The comments provddey both agencies were incorporated into this report. The
report was made available to the public throu
(http://new.dhbouisiana.gov/index.cfm/page/288

Asdocumentedih oui si anads BEACH Gfant ¥eart200ELDHF2003;Rep o r t
Beach ReportandL oui si anads Beach Progr anmQApPRBOHHt Yy As s
2011) CEHS is to submit an annual techadiceport to USEPA after the end of the recreational

period that summarizes the number of beaches monitored in each Tier, lists any additional

beaches to be added to the Program or Tier reassignments to be made in the next year, presents a
compilation of ampling results, and summarizes assessment activities and response actions. The
report is to also include for Tier 1 and 2 beaches, the number of beach monitoring stations for

which advisories were issued, the number of times water quality criteria weeded and the

number of days under advisories for each beach monitoring statiosreport satisfies the

reporting obligations set forth in the Beach Report and outlined above.

Lingering impacts from hurricanes Katrina, Rita (August and SeptembBr @&(pectively), and
Gustav and Ike (September 20@®ntinueal to impact the Program in 2011Jse of Cameron

Parish Beaches remained below-pterm levels, although @¢ontinues taecover as the area

rebuilds and Hackberry Beach remained inaccessihketo road damageddditionally, access
constraints due to an ownership dispute on portions of Fourchon Beach restricted public access
to the beach area during 2011, and as a resatipnsFOUR2 FOUR4 were not monitored

during 2011.Use at the remaing beaches during 2Q@lvasnearhistoric levels

Betweerd April 2011 and31 October 201, a total of 0 samples were collected & 8ample

stations. Monitoring was initiated and conducted on schedule from the start of the monitoring
season (1 Aprjlthrough the end of the season (31 Octob&wenty-four (24) sample stations

were monitored at ten Tier 1 or 2 continuous beach segments with a t®2aafisories issued.
Advisories were issued aR df the 24 sample stations during 20based on lbserved water

guality exceedanceslhere were no advisories issued at Fourchon Beach (FOUR1) or Grand

|l sle State Parkbds west most station (GISP4).
between 85% of monitored days in compliance at GIB1 and GtB2 Jow of 7% for GBRZ1.
Across all monitored sample stations, 46% (2,
available statiordays were in compliance and not under an advisory. No beach closures were
issued in 2011.

Similar to most prior yearall advisories issued in 2011 resulted from exceedances of
enterococci criteriawith exceedance ohé geometric mean criteriomvolved in97% of
advisorydays Forty-seven percern@7%) of those noncompliancaysresuledfrom
enterococci geometricean exceedances only, and 49% resliftom both enterococci
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geometric mean and single sample maximum exceedances. Only 3% of the 354 observed
exceedances were the result of exceeding the single sample criterion alone. As discussed in
previous LouismanB EACH Gr ant report s, Loui si adaysatlias per c
were in compliance is not directly comparable with other states that do not use equivalent
decision criteria. I f Louisianads ddamwpesi on r
maximum criterion, the state would haesluced noncompliance during 20114%%%.

With each water sample collected by the BEACH Program, environhvemiables were also

collected. Using those data collected by the Program from 2004 throQ§h@BHS performed

a thorough statistical analygis examinehow indicator organisnadlensity was influenced by
environmental factors at Loui presentedivtke coast al
Louisiana BEACH Grant Report, 2009 Swimming SeasGonsistent withpreviousy reported
analysestheresults of the 2009 analysis confirmed fb#owing:

1 There were no statistically meaningful differences among sample stations within
continuous beach segments

1 Enterococci densities have changed from yteayear at all beach segments except
FOUR

1 There were no knowoontrollable sources influencing the high enterococci densities at
Cameron beaches

1 Environmental variables explained only a small fraction of the total variability in
indicator organism densitgnd thusstatisticalmodelsof environmental variable
indicator organism relationshipgere not sufficient to be used as predictive models
upon which precautionary advisories could be based.

Louisiana beaches are somewhat different from those ofauoastal states in that they represent
a wide range of salinity conditions and most are relatively remote from urban runoff, reducing
the direct association between environmental conditions and enterococci de&it@sthe

water quality anetnvironmenal datacollected by the Program through 20Q8uisianaBEACH
Programmanagerbelieved development of modelsat muld reliably predict enterococci
densitiesvere unlikelytob e devel oped f or Howeveriasexaanmaidnof beac he
the associion between the available environmental variables and enterococci deasity
performed following the 2011 beach monitoring sedsecause a significant amount of new data
had been collected through the 2011 seaddsing data collected through 2QXheanalysis
yieldedthe same conclusisms weredrawnfollowing the 2009 analysis. That is, yearyear
differences in enterococci density at all beach segments other than FOUR was a significant
source of variation, and that for most beach segmentsldt@nship between the

environmental variables and enterococci density changed from year to year. Additionally, the
observed yeato-year variation in enterococci density was not explained by corresponding
differences in the environmental variables.

Because of large year to year differences in enterococci densities and associated annual variance
within all beach segments except for Fourchon Beach, and annual differences in the relationship
between enterococci densapdthe environmental variables,\adoping useful statistical model

that go beyond finding a general pattern of environmental conditions that are associated with
higher/lower enterococci densities isnotposdibler Loui si anads more r emo:
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only possible exceptions are thdban Lake Charlesreabeachesthe only urban beach

segments currently monit or e.dForthe ceeate beachesos i ana 6

those removed from major population centdrs, relationship between environmental factors
and enterococci denigiis complex and will take more investigation to understand, requiring
targeted studies that are not funded under current Beach Grants.

Development of useful predictive models may be possible for the Lake Charles area beaches, but
additional data areeguired to better determine the extent of annual variation in enterococci
density to determine if that variation can be adequately modeled as a random effect. Based on
data collectedirough 2011, enterococci density appears to be highly influenced bglann
differences not accounted for in the observed environmental variables, but generally increases
with increasing precipitation, calm or high winds, and increasing salinity at a given water
temperature, or increasing water temperature with high salibiiiedecreases witihcreasng

water temperature with low salinitiésignificant temperatursalinity interaction) Assuming

that a suitable predictive model can be develdpebe future sources for local salinity and

water temperature data would need to be idedtdied the models calibrateddata fromthose
sources for the modieto have administrative value

Based on a yeagnd audit and data reviewl| data quality precision and completeness goals
were achieved for 2Q1 The only inconsistenclgetweerprogram operations andePr o gr a moé s
QAPPguidelinesduring 2011 washerecordation of enterococci results that were repdted
the laboratonas less than detection limitghe QAPP requires that anterococcdensity of

five (5) be recorded inthe®rg r a mdé s dad samples with anfenterococci density below
t he deedidndinsitsbutin 2011 a density af0was recorded for those sampleBhe

impact of that variance was minimal, and erred toward protection of public healtBBERN&H
Program Manager/Quality Assurance Offieeil reinforce the need for adherence with the
QAPP, including proper data recordation prior to the start of the 2012 sampling period. All
monitoring and notification data collected during 2011 have been uploadee appropriate
USEPA data storage systems.

In preparation for the 2012 Beach monitoring season, the Program reassessed risk levels at
monitored beaches and determined if any additional beaches warranted monitoring. Risk is a
function of historic wagr quality conditions based on past Program sampling and beach use.
Based on observed use levels and pattgunsagthe 2A1 swimming season and projections of
use for the 202 swimming season byrogrampartnersit is anticipated that use levels and
paterns will remain at or return to approximately historic levels for all beaches except for the
Cameron Parish arfeburchon BeachesCameron Parish beaches are expected to continue to
operate below praurricane Rita levels, and Hackberry beach use isaggd to remain limited
during 2012 due to the continuing absence of adequate road access. Public access to Fourchon
Beach is expected to remain restricted until the landownership dispute that restricted access
during 2011 is resolved or other arrangeradatrestore public access are negotiated.
Regardless of whether or not public acasasto berestoredfFourchon Beach is expected to
remainclosed to the public during 2012 due to beach enrichment construction activities
scheduled to occur during th@I2 swimming season.
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The only additionabeachsegment identified for monitoring in 2012 wad me r 0 swhitchs | a nd,
is located between Fourchon and Grand Isle Beaches E | me waS sonsiderdd fon d

inclusion in theProgram when the Louisiana BEACHdgram was established 2003 but was

not included at that time because the beach was privately owned and accessible to the public by
boat only. In mid-December 2008, the state found that the beachfront portion of the island is the
property of the Statef Louisiana and restore@ublic road access to the island for the 2009

Fourth of July weekend. Beach use during the 2011 swimming season was reported to be
moderate to high, and is expected to remain so during 2012 due to improved beach a@ess and

sh ft of wuse fr om F dslandcThecantigdasbedth wasdled intonkeor 6 s
beach segmente accommodate different levels of use between the eastern and western sections
of the beachTheE | me r 0 segrhesitlbeginatl thewest most eth of the segment at the

point of highest use at the end of the access médxend approximately 0.31 miles east, and

theE | melgladd€Eastsegmentontiniesapproximately 2 miles around the end of the island.

Two sample stationsere establishe&elL MR1 and ELMR2 for EI merds | s
IslandEast beach segments, respectively. Simildnéd-ourchon BeaclWest beach segment

us e at Islandmastra@ay from the access point, is expectdxttow.

The anticipated use and historic wag@ality risk levels resudtdin the 2012 monitoring season
classification osevernbeach segmentsTier 1 beaches (Fontaineble&) me r 6 sGrahds | and ,
Isle and Cypremort Point State Parks, kodind North and South Beachead three beach

segmentss Tier 2 (Grand Isle Beach, the Constance Beach Complex, and Hackberry and

Rutherford Beaches), aldreeTier 3beach segmentdOf the three Tier 3 beach segments, only
Fourchon Beach [Fourl] will be monitor@d! mer 6 s | sl and Féaueeloh [ ELMR2] ,
Beaches FOUR3 andFOUR4are not anticipated to be monitored during 2018 2012, it is

anticipated that the Program will monitoD@&each miles as Tier 1 beaches, 14.0 miles as Tier 2
beaches, and.3 miles of Tier 3 beach.
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CHAPTER 1. Purpose, Bakground and 2011 Program Accomplishments

Purpose

AccordingtoLoui si anads BEACH Gfant ¥eart200EtherBaach RBRpor o r t

LDHH 2003)andL oui si anads Beach Progr amQAPREDOHHt Yy Assu
2011) the Louisiana Department Blealth and Hospitals (LDHH), Office of Public Health

(OPH), Center for Environmental Health Services (CEHS) is to submit an annual technical report

to U.S. Environmental Protection Agency (USERer the end of the recreational period. The

report shold accomplish the following: summarize the number of beaches monitored in each

Tier, list any additional beaches to be added to the Program or Tier reassignments to be made in

the coming year, provide a compilation of the sampling results, and summaessrasnt

activities and response actions. This report serves as the annual technical report ftk the 20
recreational period and satisfies all of the requirements described above.

This document consists of four chapters. In this chaptéd, RBgram acomplishments are

summarized. Chapter 2 contains a summary of the number of beaches that were monitored in
each Tier, and a description of wupdates to Lo
Beach Report. Loui si an adegesBigidn€df 20FProgrgnr am upda
modifications, and changes to Tier assignments and beaches to be monitored under the Program

in 2012. In Chapter 3, monitoring and response efforts and results fdra26 provided. Data

guality assessment results foethl1l swimming seasoare presented in Chapter 4.

Appendices A, B, and C contain station namesW@8HPA IDs, time series analyses of water

guality data, and sample results, respectively. Appendix D provides a summary of how

Loui si anads BE#AldledtH orgigal BEACHIGeant requirements.

Background

Il n many ways, water could be considered Louis
estuarine basins provide a unique playground for swimming, wading, boating, fishing, and othe
aguatic activities. However, swimming in waters with high bacteria densities from fecal sources

are a known threat to public health, causing elevated rates of gastrointestinal illness. LDEQ has
historically conducted routine ambient monitoring of statastal waters designated for primary

contact recreation and utilized fecal coliform criteria to assess attainment of ambient water

guality standards for swimming uses. Howeteere were no mechanisms in place to routinely

sample water quality d@high-used swimming waters, which had not been designated in state
regulations by LDEQgr to provide the public with the results of Hblised analyses that allow

for an informed decision prior to swimming in selected coastal recreation waters.

In respons&o growing concern about public health risks posed by polluted bathing beaches, the

U.S. Congress passed the BEACH Act in 2000. In 200U8kPA, under the provisions of the

BEACH Act, made grant funds available to the OPH for the development of a nunisnd

notification programforhiglu s e coast al recreation sites, ref
Progr am. Since initial grants were awar ded,
and successfully implemented under the guidance of the CEHS.
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Consistent wittUSEPAG6s gui dance, Louisianads BEACH Pr o
activities, monitoring and notificationSince bacteriological contaminants cannot be effectively
monitored directly, monitoring for fecal contamination of surface watgrsires the

identification of indicator organisms that are associated with fecal contamination and readily
monitored using available technologies. Like most other states, Louisiana has historically used

fecal coliform densities as the indicatortaicterological contamination of surface waters.

However, under the terms of BEACH grant awards, states are required to base decisions about
marine water quality at sites monitored using BEACH grant funds on enterococci bacteria

densities. Enterococci has ratg become generally accepted by the scientific community as

more closely associated with rates of gastrointestinal illimesgrine environments than fecal

coliform densities, and thudSEPA believes that the use of enteroconaly serve to better

protect the public health in marine environmenksowever,because Title 51 Part XXIV of the

Louisiana State Administrative Code stipulates the use of fecal coliform, LodiseBACH

Program chose timcorporate standards fboth indicator organisms intcsitecision rule. The

use of fecal coliform and enterococci as dual indicators of potential bacteriological

contamination allows CEHS to better evaluate the presence of possible pathdgensiin si ana 6 s
unique coastal environment.

The second primary aeity under the Program is public notificatioh. o u i s BEBAGH 0 s
Program issues public health advisories at Tier 1 and 2 monitoreétisitesre defined in

Chapter 2when water quality samples are found to exceed the enterococci/fecal coliform

criteria. The criteria used are a single sample maximum of 104 for enterococci, and steady state
criteria based on geometric means of 35 for enterococci and 200 for fecal coliforms (quantities
expressed as MPN/100 ml). The advisories urge users to abstaisviiorming, but do not

of ficially ficlose0o the water body to recreat.
by press release, website postirgsd by opening poleounted signs which are installed at the
beach monitoring sites. When water dgiyadample results indicate that bacteria levels at beach
sites under swim advisories are once again compliant with the decision rule, the public is notified
that the advisory has been lifted through beach signage, press releases, and the website
(http://new.dhHouisiana.gov/index.cfm/page/288

Program Accomplishments During PD

Lingering impacts from hurricanes Katrina and Rita (August and September 2005, respectively),
as well as hurricanes Gustav and Ike (Sepwm008) continued to affect somealshes

monitored by the Program in 200 Use of Cameron Parish Beacli€snstance Beach

Complex, Hackberry and Rutherford Beashand Holly Beachjemained below pretorm

levelsin 2011, althoughusecontinues tancrea® as the area is rebuithnd Hackberry Beach
remained inaccessibthie to road damageAccess constraints due to an ownership dispute on
portions of Fourchon Beach restricted public access to the beach area duringri2Daa
result,stationsFOUR2 FOUR4 were notmonitoredduring 2011, as discussed in Chapter 2.

During 2011, Louisian® BEACH Program:

1. Monitored allaccessiblesample sites designated for monitoring in accordance with the
requirements of their tier assignment throughout the swimsgasn;, and
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2. Continued to meet or exceed the majority of the quality assurance/quality control goals
established in the Programbés QAPP.
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CHAPTER 2 - Update Of BEACH Program

Review of Beach Rankings

In 2003, the CEHS completed a systematic procesetoitl i fy and rank Loui si a
according to risk The processonsisedof the following steps (LDHH 2003):

1. Identification and definition of coastal recreation waters

2. ldentification of beaches or similar points of access used by the publicifansig,
bathing, surfing, or similar water contact activities

3. Review of available information on levels of potential fecal contamination at beaches
and intensity of beach usand

4. Ranking of beaches to decide which beaches would be included in LodisanaB E A CH
Program.

Based on levels of beach use and perceptions of water quality from estimated fecal coliform
densities in adjacent waters, a qualitative ranking scheme was devised and used to assign each
beach to an appropriate monitoring tier. Thenitaring tiers provide different levels of

monitoring and public notification so that beaches with a greater density of swimmers, and thus
the greatest number of people at risk, receive higher levels of monitoring and public notification
than lower use beaes. Monitoring and public notification procedures are exactly the same at
Tier 1 and Tier 2 beaches, but differ in density of sample stations. Sample stations are closer
together at Tier 1 beaches, no more than 500 meters apart, than at Tier 2 bdamigesamples
stations are no more than 2 miles apart on continuous beach segments. Sample stations at Tier 3
beaches are at the same density as Tier 2 beaches, but samples are not collected weekly, and
accordingly, weekly public advisories are not iskte Tier 3 beaches.

The estimated number of swimmers at each beach was based on information obtained primarily
from law enforcement officials responsible for patrolling the beach and from park managers.

The officials provided estimates of the numbebe#ch visitors on a typical weekday, weekend,

and holiday during the peak swimming season, May 1 through Labor Day, along with an

estimate of the percentage of beach users entering the water. These estimates were combined by
adding typical weekday and eieend use to provide an estimate of weekly use. Weekly use was
multiplied by the number of weeks in the recreational period, and added to the estimated number
of holiday visitors during Memorial Day, Fourth of July, Labor Day, and any other beach
specificmajor events. Because the resulting total was an estimate of unknown precision, those
estimates were generalized into breatkegorie®f use for relative comparison as follows:

Category of Use Estimated Number of Swimmers
Very Low <5,000
Low 5,000 to <10,000
Moderate 10,000 to <15,000
High 15,000 to 20,000
Very High >20,000

March 2012 15



Annual Report 2011 Swimming Season

Because beach water quality was either inferred from the water quality of the surrounding area as
a whole, or based on a short period of data, and no studresavailable providing a model of

the relationship between fecal coliform concentrations and illness rates, the qualitative ranking
process relied primarilgn beach useBeaches classified as having very high, high, or moderate
to high use were assighéo Tier 1 and receive the most monitoring attention. Beaches
classified as having moderate use were assigned to Tier 2. Beaches with low or very low use
were assigned to Tier 3 and targeted for additional bacterial indicator monitoring to better
charaterize risk. Beaches on private land or with existing swimming advisories posted by the
State, and with very low public use were excluded from further consideraitotal of 29.16

miles of beach were considered for monitoring under LouiSisBBACH Program, of which 23
miles have been assigned to a monitoring(ti€&HH 2003)

CEHS anticipated that beach use and water quality could change through time, and plarned to re
evaluate beach rankings on an annual basis at the end of each swimming se&$2QDB).

In 2006, it was decided that the Program would continue to evaluate risk primarily on the
estimated density of swimmers at a beach in accordance with the original categories of use
described above, but a new method of assessing water qualityassdeveloped. The original
assessment evaluated water quality based on estimated fecal coliform densities. Data collected
during 2004 and 2005 provided new information about water quality, including enterococci
densities, which were not previously dable. Becausl SEPAG6s chosen indicato
marine waters is enterococci, and becayrsater than 98% ofall swim advisories issued to

date havenvolvedexceedance of enterococci criteria, new water quality categories based on
enterococci desities were developed for use in the liElsed Tier assignment process.

A sample stationds enterococci geometric mean
percentage of monitored weeks under an adviso
good indicator of the likelihood of exceeding the established limits of acceptable risk.

Accordingly, water quality risk categories we
geometric mean divided by the enterococci geometric mean decision craE86riMPN/100

ml . Water quality risk categories were estab
mean/ 35 < 0.5; fAModerate Ri®kO0.bfahtie<bt&achond

Risko if the beac h &singtherevised classification schaméniinboud 1 .
beach segments were assigned to Tiers at the beginnindlof Zable 1 identifies the beaches

that were monitored under the Progrduring 21, their designated 20 monitoring Tier, and
associated sample stations.

Beach use during 2@¥emainededuced compared to historic norms at some beashtgy
continue to rebound from past hurricanes, dne toaccess constraintdJseremained low

relative to historic levels at Cameron Parish beaches as the area continues to rebuild following
Hurricanes Rita and IkeHackberryBeach(HACK1) in Cameron Parishrendered inaccessible

due to road damad®y Hurricane Ikeremained inaccedse through the 201 swim season.

Public access to Fourch®gachwas restricted by a dispute over land ownership, with the
ostensible private landowner denying public access to the beach area beyond the end of the
public road. Lingering cleanup activiés to remove periodic oil contamination from the 2010
Deepwater Horizon accideatso complicated access to Fourchon Beasttordingly, there

was no public use of Fourchon Beach in 2011
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Table 1. Continuous beach segmentsable miles, monitoring Tier assignments for 2@hd
2012, and sample stations.

2011 2012
Designated2011 Actual | Designated
Continuous Beach Designated| First Year |Monitoring | Monitoring |Monitoring | Sample Station
Segments Beach Miles| Sampled Tier Tier Tier State IDs*
Lake Pontchartrain Basin Beaches
Fontainebleau State Park| 013 | 2004 | 1 | 1 [ 1 | FONTL
Barataria River Basin Beaches
El mer 6s 1| sl a 0.31 2012 NA NA 1 ELMR1
El mer 6€ast sl a 1.92 2012 NA NA 3 ELMR2
Grand Isle State Park 1.03 2004 1 1 1 GISP14
Grand Isle Beach 6.20 2005 2 2 2 GIB1-3
Fourchon 0.88 2005 1 1 3 FOUR1-3
FourchonWest 1.59 2005 3 3 3 FOUR4
Vermilion -Teche River Basin Beaches
Cypremort Point StatePar, 047 | 2004 | 1 | 1 | 1 | cCYPT1
Calcasieu River Basin Lake Charles Beaches
North Beach Lake Charleg 0.42 2009 1 1 1 LCNB1
South Beach & Rabbit
Island 0.23 2009 1 1 1 LCSB1
Calcasieu River Basin- Cameron Beaches
Holly Beach | 344 | 2005 | 1 | 1 | 1 | HOLLY1-6
Mermentau River Basin Beaches
Hackberry Beach and
Rutherford Beach 2.40 2005 2 2 2 HACK1, RUTH1
Sabine River Basin Beaches
CNST1, DUNG1
Constance Beach Comple GBRZ1, LTFL1,
(CNSTBC) 6.29 2005 2 2 2 MART1

Note: * Sample station names ad8EPA IDs are provided in Appendix A.

During 2011, seven continuous beach segments were desligisaléer 1 beaches and scheduled
for monitoring (Grand Isle, Cypremort Point, and Fontainebleau State; Fatkshon and Holly
Beach and North and South Beaches in Lake Charles), and three continuous beach segments
were designated as Tier 2 (Grand B&ach, Hackberry and Rutherford Beaches, and the
Constance Beach ComplexyourchorWestwas scheduled to be monitored as a Tier 3 beach.
All beachsegmentsvere monitored at their designated tier level during 2011 eXcept
FourchonFourchorWestandHackberryand Rutherford Beaels Sample stationSOUR2and
FOUR3, FOUR4and HACK1were not monitored as schedubiake to access constraints
described above. Pontchartrain Beach continued to be monitored as a calibration site again in
2011 to gather data reexamine the swim advisory on that portion of Lake Pontchartrain.

In summary, during 2L, the Program monitored®of the 6.6Tier 1 beach miles at the seven
continuous Tier 1 beach segments, including sampling and public notificatibrofthe 17
Tier 1 sample stations (Table Z)wo Tier 1 sample stations (FOUR2 and FOUR3) were not
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monitored in 2011 due to access constraints. Three continuous beach segments totaling 14.9
miles were designated as Tier 2 beaches, of which 14.0 miles wer®radnncluding sampling
and public notification at 6f the 10sample stations (NCK1 was not monitored due ttngoing
access constraintsjzourchorWest the only Tier 3 beach segment (tnées) was also not
monitored due to access constraints.

Table 2. Number of continuous beach segments, sample stations, and beach miles monitored by
Tier during 2A1 and planned for 2

2011 (Actual) 2012 (Projected)

Tier 1|Tier 2|Tier 3|Tier 1|Tier 2| Tier 3
Number of Continuous Bed Segments 7 3 1 7 3 3
Number of Sample Stations 17 10 1 15 10 5
Total Beach Miles 6.6 149 16 6. 149 4.4
Number of Continuous Beach Segments Monitored 7 3 0 7 3 1
Number of Sample Stations Monitored 15 9 0 15 9 1
Total Beach Miles Monitored 6.0 14.0 0 6.0 140 0.3

For the 202 swimming seasorgs in past years, monitoring tier assignments were reviewed for
all beaches baseaxh expected use levels and historic water qualitys &nticipated that use

levels and patterns will remain at or retdo approximately historic levels for all beaches except
for the Cameron Parisdind Fourchomeaches. Cameron Parish beaches are expected to
continue to operateelowpre-hurricane Rita levels, and HackbeBgachuse is expected to
remain limited during2012 due to continuing access constrainBublic accesto the Fourchon

and FourchotWestbeachsegmentss expected toemainrestricted until the landownership

issue is resolved or other arrangements to restore @duéss are negotiateRegardles of
whether or not public access was to be restdretth Fourchorbeach segments ae@pected to
remain closed to the public during 2012 due to beach enrichment construction activities
scheduled to occur during the 2012 swimming season.

Using 2A.1 water quality datgooled across sample stations within continuous beach segments
water quality risk categories were calculated for each continpeash segment for use in
establishing 204 Tier assignments (Table 3Jor this analysis, sample station résdor the
Fourchon and Fourchewest segments.¢., FOURT FOUR4) wergpooled and considered one
continuous beach segment (Fourchon Beatlsing the water quality resultsnecontinuous
beach segmentasgclassified in the lower water quality risk cgtey (Fourchon Beadhtwo in

the moderate risk categor@fand Isle and Grand Isle State Padndsevenin the higher risk
category (Constand@each Complex, Cypremort PoiipntainebleauHacklerry and

Rutherford Baches, Holly Beach, amtbrth andSauth Beacksin Lake Charles). Figure. A
shows the strong inverse linear relationshipS@iared = 08, P <0.001) betweethe

enterococci geometric mean / 8terionand the percent of monitored days with no advisories,
or inversely how the likelihoa@ of an advisory increases within higher water quality risk
categories.
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Table 3. Beach water quality and use risk categories fo2ZWimming season based on
anticipated use in 2@land 201 water quality data.

2011 2011 2011 Entero. 95"

Entero. Entero. Water  Parametric WHO

Anticip ated Geometric Geometric Quality Percentile Risk

Beach 2011 Use Mean Mean/ 3t Risk Cat. 20092011 Category
CNSTBC Low 96.¢ 277% Highel 1,76¢ D
CYPT Mod.-High 87.1 249% Highel 2,11¢ D
FNTB High 40.¢ 117% Highel 41¢ C
FOUR' Very Low 14.2 40% Lower 124 B
GIB Moderate 18.C 51% Moderatt 92 B
GISP Very High 21.4 61% Moderat: 15¢ B
HACK-RUTH  Very Low 108.1 309% Highel 1,38¢ D
HOLLY Mod.-High 86.7 248% Highel 1,46: D
LCNB Very High 40.1 114% Highel 392 C
LCSB Very High 59.C 168% Highel 98¢ D
PONT? Very Low 30.2 86% Moderat 28° C

Notes:! For purposes of water quality evaluation sample station results were pooled across the Fourchon
and FourchoiWest continuous beach segmefRENT is not curently a BEACH Act beach but is being
sampled to obtain data to evaluate the lstamnding swim advisory affecting the site.

For comparison with the Louisiana BEACH Progr
Healt h Organi zat i oergulity(@esSnent oniierion (3WblO 2003) was t

applied to the last threeyears (2020 1 1) of Loui sianaéb6s water qual
provided in Table 3. In previous years, water quality data from all available years was used to
determine th&VHO classification for each beach, but due to a trend in enterococci density at

most beaches, only the last three years wad irsthis report. In additioto water quality, e

WHO classification system also uses sanitary inspection categories téycladeirs from very

good to very poor, depending on the beachds s
sanitary survey, but only the microbial criterion was evaluated for this compaf&ther than

rely on the geometric mean for its mictakcriterion, the WHO uses the 9Bercentile of

observed indicator organism densities because it is easily understood and reflects much of the
top-end variability in the distribution of water quality data that are of greatest public health

concern. Th&HO classifies water quality into four categories based on the risk of acquiring
gastrointestinal illness as follows: A) <1 case in 100 exposur8 @&r cent i |l e 040; B)
and 5 casein 100 exposures, 95ercentile 41200; C) between 5 and 1@sss in 100

exposures, g%percentile 203500; and D) >10 casén 100 exposures, §‘53ercentile >500. For
comparisonte USEPAG6s accepted gastrointestinal il
19 illnesses per,@00 swimmers, whiclwould plae it in WHO categoryB.
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Applying the WHO cl assi fi cait20ld)pLodismanathds.eno | ast t
very good to good (WHO cat. A) continuous beach segsndmee good to fair (\WO cat. B)

beach segments (Grand Isle State Park, Grandaisté-ourchon Beaches); two fair to poor

(WHO cat. C) beach segments (Fontainebleau State Park and North Beach in Lake Charles); and
five poor to very poor (WHO cat. D) beach segments (ConsBeaaeh Complex, Cypremort

Point State Parkackberry and Rutherford Beaches, Holly Beach, and South Beach in Lake
Charl es). A graphicalthemi@p ar ic3 asswgdstihastaw i ®ina n
Louisianads Lower, Mo dies matdh elosalynttdleWHiIO@lse B, r iCs la nd
D, respectively (Figure 1.B). Pontchartrain Beach, if designated as a Louisiana BEACH

Program beach, would be ranked as a Moderate risk beach under the Louisiana system, and as a
category C under the WHO system.

Combined 2Q1 use and water quality rankings for each continuous beach segment are given in
Table 4. As discussed above, tier categories remain based on the same swimmer density
categories that were used in the original tier designation system, but loxergridw use
categories are designated as fADiscretionaryo.
BEACH Program Manager will decide if Tier 2 or 3 level monitoring is warranted at any time

during the monitoring season. Because of the higlagenguality risk at Constance Beach

Complex and HackbergndRutherfordBeaches, it is anticipated that they wdmainTier 2

beaches during 2@1 The 201 beach tier assignments are expected to remain in place f2r 201

as shown in Table, xcept thathe Fourchorbeach segmerfFOURT FOURB) has been

assigned to Tier 3 due to public access restrictinth only FOURL1 anticipated to be sampled
oncepermonth(FOUR2 FOUR4 are not amtipated to be sampled in2012E1 mer 6 s | sl and
will beadded to thérogram in 2012s described belawvith theuse and water quality

anticipated to be comparable to historical levels at Fourchon Bddwdiefore the Progranis

expected tanonitor 60 beach miles as Tier 1 beaches0laf.14.9milesof Tier 2 beach, rrd

0.30of 4.4miles of Tier 3 beach (Table ) 2012.

Table 4. Combined beach use and water quality risk categories for 2012.
Water Quality Risk' = 3

Lower Risk Moderate Risk Higher Risk Unknown

VH GISP LCNB, LCSB
N CYPT, FNTB, Tier 1
ul H ELMR1? HOLLY
’g M GIB Tier 2
gl L CNSTBC
= ELMR2?, Tier3
Y1 VL |FOURLFOUR3,& PONT® HACK-RUTH®
; FOUR4*

Discretionary

Notes 'Water quality risk level based on 2Ddata or inferred from adjacent beach& MR1 andELMR2). “Use

at ELMR1and ELMR2anticipated to be comparable to FOURDUR3 and FOUR4respectively *CNSTBC will

be monitored as tier 2 beaches during20'Use at Fourchon BeadROURL-FOUR4)during 2012 is expected to
be verylow due to public access constraifBONT is not currently a BEACH Act beach but is being sampled to
obtain data to evaluate the lesgnding swim advisory affecting the sif#tdACK-RUTH will be monitored as a
tier 2 beach during 2@ although samplingf HACK1 is expected to limited by access constraints.
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In addition to annually revaluating risk levels and associated tier designations for beach

segments monitored during the poas year, the program determines if any additional beaches
warrant monitoring. On | has heandaengfiedE h mbe ds h| s Eh m
located between Fourchon and Grand Isle Beaches, and was considered for inclusion in the

program vihen the Louisiana BEACH Program was established (LDHFBR @t was not

included at that time because the beach was privately owned and accessible to the public by boat
only. Historically, the island had been accessible by road from Louisiana Hwyah famtrance

fee, but that point of entry was closed in 2000. In-Dxetember 2008, the state opened 250

acres of Elmer's Island for public use, via boat access, after extensive title research found that the
beachfront portion of the island is the propertyhe State oLouisiana (see Figure 2). On 1

June 2009, the Louisiana Department of Wildlife and Fisheries announced that public road

access to the island would be restored for the 2009 Fourth of July weekend, and more than 800
visitors accessed thdasd over thehreeday holiday weekend. The island rensdaccessible

to the public for dayuseuntil oil contamination from the Deepwater Horizon spill terminated

public accesghrough early 2011 Beach use during the 2011 swimming season was regorted

be moderate to high, and is expected to remain so during 2012 due to improved beach access and
ashift of wuse fr om Fs@andrForthepurpddedOdtiertassignménme r 6 s
water quality at EI mer 6s leltcatjementdFourckonBeadh.i ci pat e
Two beach segments were establis(iegdure 3) EI|l mer 6s | sl and at the pc
end of the access road extending approximately 0.31 miles (500 m),easta n d I&€dndner 6 s
Eastcontinuing approximately ghiles around the end of the island. Two sample stati@ne
establishedELMR1 and ELMR2fortheE| mer 6 s | s | dskambEastrbebchE|l mer 6 s
segments, respectively. Similarttee Fourchon BeachWest segment u s e aldlandEl mer 6 s
East, away from thaccess point, is expectedlelow.

Program Modifications

No modi fications were made to the Proglhambés p
other than an adjustment of data quality objectives (DQO) for enterococci and fecal coliform
measurenent precisionand the due date for this annualrepdith e DQO f or fil abo Me
(relative percent difference) for enterococci and fecal coliform were changed from 30%.to 45%

The original goal of 30% wasypothesizednd adoptedt the beginning df o u i s BEBAGH 6 s
Programin the absence of arepecific data. Thebserved fielesplit results collectebly the
Progranmthrough 2010 (n = 242; enterococci lab mean RPD =44.9 [SE = 2.8,], and fecal coliform
mean RPD = 41.8 [SE = 3.(ptter defined thexpected precision and thus the DQO was

adjusted Completion of the annual technical report was changed from January to March to

provide the Program with sufficient time to prepare the report. Thesdlahdges that were

made in prior yearstothed®gr amés procedures, met hods or dec
Louisianads BEACH Program Quald Appendk8swhichance P
is available on th&orld Wide Webat http://new.dhHouisiana.gov/index.cfm/page/288
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Elmer's Island Wildlife Refuge

Figure2. EI mer 6s | sl and | ocation map. (Source: Louisiana
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Legend

A BeachSample Station
Background Image Captured in 2002

Figure 3. EI me r 6 samplestaBonscand beach segments (solid black line along beach area).
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CHAPTER3. Loui si ana BEACHLRPsulizgr a moé s

Number of Samples Collected

Betweerd April 2011 and31 October 201, a total of $0 samples were collected & 8ample
statiors (see Table 5), distributed among five sample types: calibration, field duplicates and
splits, resample, and routine samples. Each type of sampling is described below.

Table 5. Total number of samples collected by samplaataind sample type during Dby
Louisianads BEACH Progr am.

Sample Type

Sample Field Field Station

Station Calibration  Duplicate Split Resample Routine  Total
CNST1 0 2 0 0 31 33
CYPT1 0 1 1 0 31 33
DUNG1 0 1 1 0 31 33
FNTB1 0 2 0 0 31 33
FOUR1 0 2 1 0 31 34
FOUR2 0 0 0 0 0 0
FOUR3 0 0 0 0 0 0
FOUR4 0 0 0 0 0 0
GBRZ1 0 3 2 0 31 36
GIB1 0 0 1 0 31 32
GIB2 0 4 1 0 31 36
GIB3 0 5 2 0 31 38
GISP1 0 2 2 0 31 35
GISP2 0 1 2 0 31 34
GISP3 0 1 2 0 31 34
GISP4 0 3 1 0 31 35
HACK1 0 0 0 0 0 0
HOLLY1 0 2 2 0 31 35
HOLLY2 0 1 3 0 31 35
HOLLY3 0 3 0 0 31 34
HOLLY4 0 0 2 0 31 33
HOLLY5 0 0 3 0 31 34
HOLLY6 0 2 1 0 31 34
LCNB1 0 2 1 0 31 34
LCSB1 0 2 4 0 30 36
LTFL1 0 0 0 0 31 31
MART1 0 0 2 0 30 32
PONT1 31 2 1 0 0 34
RUTH1 0 1 0 0 31 32
Sample

Type Total 31 42 35 0 742 850
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Routine samples are the regularly scheduled weekly samples collected dudegigmated

monitoring period at beaches that are officially part of the Program. A tofdRabutine

samples were collected acrogssample locations monitored in 200 Calibration samples are
samples collected at sample |l ocations that ar
Program, in this case, Pontchartrain Beach (PONT1). A to&l odlibration samples were

collectedat the PONT1 sample station to gather information for the future reassessment of the
long-standing swimming advisory on the south shore of the [&esamples are collected at the
BEACH Program Manager 6s dihasanrueekpectdghighhen a r ou
indicator organism density or when the source of an exceedance is known and has been corrected
and extra samples are required to calculate agy@sit geometric mean. There were no

resamples collected during 2D

Field duplicats and field sfits are two types of quality control (QC) samples. Field duplicates
were used to estimate the precision of sampling methods by comparing laboratory results for two
samples taken consecutively on the same day at the same sampling. siteegrabis

considered the routireample or resample atige other th&€)C sample) Field splits were used

to estimate the precision of laboratory analyses @atbaratory) plus any variability induced
during sample handling and transport by analyzing two aliqddtecsame water samp(ee.,
onehalf of the split sample isonsidered the routireampleor resample and the othiealf the

QC sample)which were subdivided inthe field. o ui si anaés BEACH Program
that approximately 10% of scheduled gderevens be designated as quality control samples,
which are selected at random at the beginning of the sampling period in approximately equal
proportions & 5% each) of field duplicate and field split samples. QC sanmpégsalsobe
collected during resample events to improve the precision of estimated indicator organism
densities by averaging resample and QC sample regutistal of 78 QC samples were
scheduled to be collected concurrent with tH@ ilbutine samples ar@ll calibration samples

that were collected, and were to consis#®field duplicates ang5 field split samples.A total

of 42field duplicates an@5 field split samples were collecteluring 2A1. Forty-one(41) field
duplicates were sampled as schedu@8%4), and32 field split samples were collected as
scheduled41%), resulting iM5% of scheduled QC samples collecté&he unscheduled field
duplicate and three unscheduled fisfalit samples were collecterksulting in a total o42 field
duplicate and5 field split quality control samples collecteathievingl00% of the QC sample
goal.

Of the &0total samples, all were collected during tlesignated monitoring period, dathose

collected at Tier 1 and 2 beaches were used to make weekly water quality decisions. For
analysis purposes, samples collected on the same date at the same location were not considered
independent, and were averaged together resulting in a tata2 ofdependent samples

collected during the 20 designated monitoring season (see Table 6).

Summary Statisticr 2011 Designated Monitoring Period Samples

Results of fecal coliform and enterococci densities (MPN/100ml) and salinity (parts per
thousand; ppt) for each sample location during th&l2fkesignated monitoring period are
summarized in Table 7, and those summaries are depicted graphically in Bigweasgh6.
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Because indicator organism densities are lognormal distributed, Table 7tplegemean and
loge standard deviations; exponentiation of the: lmgan produces the geometric mean on the
nominal scale. Note that lptecal coliform and logenterococci medians shown in the graphs
and log means in Table 7 are approximately equalvauld be expected for lognormal
distributed populations.

Figures4 and5 show the distribution of lageecal coliform and logenterococci densities
(MPN/100ml), respectively, by sample station and relative to the decision criteria for samples
collected during th011 designated monitoring season. The relationship between fecal

coliform and enterococci densities is not examined in this report as a rigorous statistical analysis
of that relationship was presented in tmiisiana BEACH Grant Report, @0 Swimming

Season That analysisoncluded that although the relationship between fecal coliform and
enterococci was positive (higher levels of enterococci are associated with higher levels of fecal
coliform), predicting enterococci density from histaecal coliform data is difficult and

imprecise, due in part to the differences in salinity among sample stations as shown if.Figure

Table 6. Number of independent samples collected by sample station duringlthe 20
monitoring season (1 April 31 October). Samples collected at the same station on the same day
are counted as a single sample.

Sample Station  Number of Samples

CNST1 31
CYPT1 31
DUNG1 31
FNTB1 31
FOUR1 31
GBRZ1 31
GIB1 31
GIB2 31
GIB3 31
GISP1 31
GISP2 31
GISP3 31
GISP4 31
HOLLY1 31
HOLLY?2 31
HOLLY3 31
HOLLY4 31
HOLLY5 31
HOLLY®6 31
LCNB1 30
LCSB1 30
LTFL1 31
MART1 30
PONT1 31
RUTH1 31
Totals 772
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Table 7. Summary statistics for fecal coliform and enterococosity (MPN/100ml), and
salinity for samples collected during thel2@esignated monitoring season by sample station.

Fecal Coliform Enterococci Salinity (ppt)
Geo. Loge LogeSt| Geo. Loge LogeSt.
State 1D Mean Mean Dev| Mean Mean Dev, Mean St Dey n

CNST1 4.20 1.43 0.93 95.77 4.56 1.68 26.74 7.56 31
CYPT1 9.13 2.21 1.29 87.07 4.47 1.72 4.93 3.97 31
DUNG1 2.84 1.04 0.63 85.25 4.45 1.81 27.01 7.08 31
FNTB1 29.84 3.40 1.1 4087 3.71 1.68 2.94 2.10 31
FOUR1 4.42 1.49 1.02 1415 2.65 0.6 25.27 5.53 31
GBRZ1 4.16 1.43 1.02 117.3¢  4.77 1.64 26.87 7.20 31
GIB1 6.50 1.87 1.47 1731 2.85 0.92 21.4t 6.19 31
GIB2 7.57 2.02 1.48 16.8C 2.82 0.88 21.52 6.13 31
GIB3 8.05 2.09 1.43 19.9¢ 2.99 1.20 21.6€ 6.23 31

GISP1 15.1€ 2.72 1.73 2212 3.10 0.99 19.64 6.48 31
GISP2 19.1% 2.95 1.79 2218 3.0 1.09 19.8¢ 6.4 31
GISP3 14.9¢€ 2.71 1.65 2594 3.26 1.47 19.9¢€ 6.47 31
GISP4 19.01 2.95 166 16.61 281 0.93 20.0€ 6.4 31
HOLLY1 4.43 1.49 0.93 48.8¢ 3.89 154 26.2¢ 780 31
HOLLY2 4.80 1.57 1.18§ 80.67 4.39 152 26.21 779 31
HOLLY3 6.58 1.88 1.63 103.84 4.64 159 26.2C 7571 31
HOLLY4 6.68 1.90 1.37 91.1€ 451 1.64 26.84 747 31
HOLLY5 6.13 1.81 115 94.7C 455 159 26.34 789 31
HOLLY6 8.05 2.09 1.44 120.14 4.79 1.66 26.3€ 779 31
LCNB1 19.92 2.99 1.71 40.0€6 3.69 1.33 13.1C 484 30
LCSB1 9.75 2.28 1.8 5897 4.08 152 16.34 444 30
LTFL1 3.19 1.16 0.77 93.65 4.54 1.79 27.12 7.0 31
MART1 4.17 1.43 0.97 94.9C 4.55 2.0} 26.94 7.1 30
PONT1 25.07 3.22 149 30.24 341 129 2.66 173 31
RUTH1 6.21 1.83 1.33 108.14 4.68 155 2418 899 31
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Figure 5. The distribution of logtransformed enterococci densities (MPN/100ml) by sample
station relative to geometric mean and single samy@aximum criteria for samples collected
during the 2Q1 designated monitoring season.
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Figure 6. The distribution of salinity (ppt) by sample station for samples collected during the
2011 designated monitoring season.

Time-Series of 201 Designated Monitoring Period Samples

In addition to calculating summary statistics for each sample station overlthde&ignated
monitoring period, results are presented as a-seres (Appendix B, Figures Bthrough B.2;

data for ech sample event is provided in Appendix C). Because sample results were used
during the designated monitoring season to make weekly determinations of whether or not water
guality at each sample station meahd2tbdachesPr ogr a
sample results and the running @@y geometric mean are shown in the figures. In each week,

the last enterococci sample of the week and the runnikta@@eometric mean for enterococci

and fecal coliform must both be less than or equtidd respective criterion for the sample

station to be classified as in compliance. If any criterion was exceeded, the sample station was
classified as not in compliance and a swimming advisory was issued. The advisory remained in
effect until the mostecent sample results and the running geometric means were all less than or
eqgual to their respective criterion.

Weekly Decision Rule Outcomes

During the 201 swimming season (1 May31 October), 2 sample stations were monitored at
tenTier 1 or 2continuous beach segments with a tot@@®advisories issuedAdvisories were
issued at 2 of the 24 sample stations during 20based on observed water quality exceedances
(see Tables @nd 9). There were no advisories issued at Fourchon Beach (Fpatdrand
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I sl e St westmostRtatiork(GISP4). d@nplianceat staions with advisorievaried
betweerB5% of monitored days in compliance@tB1 and GIB2 to a low of7% for GBRZ1.
Across allmonitoredsample stationg16% (2,0370f 4,392)of the 20ls wi mmi ng seasonos.
availablestationdayswerein compliance and not under an advisoNo beach closures were
issued in 2011.

Similar to most prior years, aldvisories issued in 2@ resulted from exceedances of

enterococci criteria (Table 10)The geometric mean criterion was exceededih@ 354

observed noncompliance week§¥%®), with 167 (47%) of those noncompliance weeks resulting

from enterococci geometric mean exceedances onlyl Z19%) resulting from both

enterococci geometricean and single sample maximum exceedances. 12r{B8%6) of the354

observed exceedances were the result of exugé#utk single sample criterion alanés

discussed in previous Louisiana BEACH Grant repiuts,ui si anads percentage
stationrweeks that were in compliance is riitectly comparable with other states that do not use
equivalent decision criteria. I f Louisianads
single sample maximum criterion, tBeate would have failed to dete€t% of the observed
noncompliance weekduring 2011

When exceedances of water quality criteria were detected, an advisory was issued. To notify the
public that a swimming advisory was in effsfcth e BEACH Pr ogramdés monito
at the samp@ site was opened, a press release was issued, and notice of the advisory was placed

on the OPH BEACH websiténitp://new.dhhouisiana.gov/index.cfm/page/288
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Table 8. Advisory history by sample staticand week fobeach segments designated and monitored as either Tier 1 or Tier 2 beaches
during the 2@1 swimming seasan

Advisory Condition as of Friday for Each Week- 2011 Swimming Season
May June July August September October
20| 27| 3 10 15 12 | 19 2 16 | 23| 30 | 7 | 14| 21 | 28 | EOS

Station ID

CNST1

9
A A A A A A A A
A

CYPT1 A A A A A A A A A

>|>[>|o;

DUNG1 A A A A

>[>[>|>|o
>(>[>|>|5
>[>[>|>|5
PSS PSIN
>[>[>|»|~
>[>[>]|»|w
>(>[>|>

>[>[>|>(N
(> [>]|>|8
>(>[>|>

>(>[>|>

(> [>|>(3

FNTB1 A A A A

FOUR1

GBRZ1 A A A A A A A

>
>
>
>
>
>
>
>
>
>
>
>

>(>
>(>

GIB1

GIB2

GIB3 A A

>|>

GISP1

GISP2

>

>(>

>[(>|>[>
>[(>|>[>
>(>|>(>|>]|>>
>
>(>|>>|>]|>>

GISP3

GISP4

HOLLY1

HOLLY2

HOLL Y3

HOLLY4

HOLLYS

> (> >(>|>
> (> >(>|>
> (> >(>|>
> (> >(>|>
> (> >(>|>
> (> >(>|>
> > (> >(>|>
> > (> >(>|>
> > (> >(>|>
> > (> >(>|>
> > (> >(>|>
>\ > (> >(>|>
> > (> >(>|>
> > (> >(>|>

HOLLY®6

LCNB1

>|>(>|>
>|>(>|>

LCSB1

> > (>>|>(>|>
>|>(>|>
>(>(>

A A A
A A A
LTFL1 A A A A A A A A

A A A

MART1 A A A A A A A A

PP PP P PdPd Pl d P
> > (> > >>| >z >(>]|>

> >|>

> >>|>
> >(>|>
> >(>|>
> >(>|>
> >(>|>

RUTH1 A A A A A A A A A A A A A A A

Notes: fi A indicates an advisomyas put in place or remained in effect at the beach baseblsenved water quality data. FOURI2and HACK1 are not
shown as they were not sampled in 2011 due to access constraints.
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Table 9. Summary of 2Q1 advisories and okures.

% of
% of Remaining % of
Station- Remaining Station-  Remaining
Days Days Available Days Days Station-
Under  Under Station- Under Under DaysIn
State ID  Closure Closure Days Advisory Advisory Compliance
CNST1 0 0% 183 147 80% 20%
CYPT1 0 0% 183 150 82% 18%
DUNG1 0 0% 183 119 65% 35%
FNTB1 0 0% 183 126 69% 31%
FOUR1 0 0% 183 0 0% 100%
GBRZ1 0 0% 183 171 93% 7%
GIB1 0 0% 183 28 15% 85%
GIB2 0 0% 183 28 15% 85%
GIB3 0 0% 183 49 27% 73%
GISP1 0 0% 183 63 34% 66%
GISP2 0 0% 183 63 34% 66%
GISP3 0 0% 183 84 46% 54%
GISP4 0 0% 183 0 0% 100%
HOLLY1 0 0% 183 112 61% 39%
HOLLY2 0 0% 183 143 78% 22%
HOLLY3 0 0% 183 129 70% 30%
HOLLY4 0 0% 183 129 70% 30%
HOLLY5 0 0% 183 133 73% 27%
HOLLY6 0 0% 183 140 7% 23%
LCNB1 0 0% 183 80 44% 56%
LCSB1 0 0% 183 115 63% 37%
LTFL1 0 0% 183 150 82% 18%
MART1 0 0% 183 112 61% 39%
RUTH1 0 0% 183 84 46% 54%
Totals 0 0% 4,392 2,355 54% 46%

Notes: FOUR2-FOUR4 and HACK1 arenot included in this table becaubey were not
monitored in 2011 due to access dosigts

Table 10. Summary of weekly decision rule exceedances by cause far 20

Number of % of

Observec  Observec

Cause of Exceedance Exceedance Exceedance
Only fecalcoliform geometric mean criteriagxceeded 0 0%
Only Erterococci geometric mean criterierceeded 167 47%
Only Enterococci single sample max criterexceeded 12 3%
Both Enterococci geometric mean and single sample max criteria exc 175 4%
Both Enterococci and fecal coliform geometric mean critex@eeded 0 0%
All criteria exceeded 0 0%
Total 354 100%
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Relationship Between Indicator Organisms and Environmental Conditions

Louisiana BEACH Program uses both fecal coliform and enterococci as indicator organisms in

its decision rule to determirieach water quality compliance. Enterococci are used because

recent studies have shown that they perform better than fecal coliform in marine waters as they

are more closely correlated with gastroenteritis rates (see USEPA 2002 for a review of indicator

oo gani sms) . Fecal coliform was included in Lo
primarily because it i s slA@ELXXIV&W09.Biand Watere st at
Quality Standardd.AC 33:1X §1113.5.aas the indicator organism for deteninig water

guality in natural waters. Secondarily, fecal coliform was included because all historic

bacteriological water quality data collected by the State, other than under the BEACH Program,
consists of fecal coliform densities.

In order to assodia historic patterns of water quality with current patterns based on enterococci
densities, the relationship between fecal coliform and enterococci densities was examined in
previousBEACH Reports. A rigorous statistical analysis of the relationship lestvezal

coliform and enterococci densities was presented ihdbesiana BEACH Grant Report, 2007
Swimming SeasonThrough that analysis we learned that although the relationship between fecal
coliform and enterococci was positive (higher levels of reatecci are associated with higher

levels of fecal coliform), it varied among continuous beach segments by year and required
adjustment for the effects of water temperature. Accordingly, it was concluded that the
relationship is quite complex, making theediction of enterococci density from historic fecal
coliform data complex and imprecise.

Of greater interest than the relationship between indicator organisms is how the density of
indicator organisms is influenced by environmental factdfaowing the influence of

environmental factor on indicator organism densities can help identify possible sources of
elevated bacteria and is required to develop predictive models, WBIERA has encouraged
Predictive models are used to predict when water qusthtydards are likely to be exceeded

based on readily observable conditions, and provide a basis for issuing precautionary advisories
Issuance of precautionary advisonesuld supplement the current sample resadsed advisory
processpvercoming the fitations from the poor relationship in dayday indicator organism
densities in natural waters and the protracted time between sample collection and obtaining
resuisBecause all advisories issued frdam the Pro
involved exceedance of enterococci critein@estigation of the influence of environmental

factors on indicator organism densities focused on enterococci. More specifically log
transformed enterococci density was examined begaesger than 90%f exceedaces under

the Prograninvolved exceedance of the enterococci geometric mean critanidriecause

enterococci densities al@g-normally distributed.

With each water sample collected by the BEACH Program, environmental variables were also
collected, icluding surface water temperature (°F), salinity (ppt), tide conditions, weather
conditions, and wind direction and speed. Total precipitation (ir24 @rs (precip0), 2448 hrs
(preciplagl), 4872 hrs (preciplag2and72i 96 hrs (preciplag3) prior to s®le collection were

estimated using rain basin precipitation valteden fromL oui si anaés Mol |l uscan
database. Rain basin daily precipitation was estimated by averaging observed precaitation
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rain gauges within the rain basin, and beaches wassigned to the rain basin in which they
occurred. The number of days between sample collection and the most recent prior day with a
precipitation record > 0 (DaysSinceLastRain) was estimated, and daily precipitation estimates
were summed into measureafstotal precipitation within 048 hrs (precip48) and @2 hrs

(precip72) prior to sample collection.

Using the observed environmental variables, estimated precipitation \ahalse associated

loge transformed enterococci densities collected byPtogram from 2004 through 2009, CEHS
performed a thorough statistical analysis to determine how indicator organism eessity
influenced by environment al (tHe2009 amalysisiNate Lo ui si
that for that analysis, sample stas at Fourchon and Fourchdvest were considered to be

from a single contiguous beach segment, Fourchon Beach (FOUR), because of the similarities
among values observed at the segmentsfacilitatethe analysis, the number of categories for

tide, weatler, and wind direction and speed were reduced, which also eliminated categories with
few observations. The nine Tide catego(l@gh, high falling, low, low falling, normal, high

rising, low rising, extremely low, and extremely highere used to createnew variable,

TideHNL, consisting offiree categoriegigh, normal and loyv Similarly, the eight Weather
categoriegclear, scattered clouds, partly cloudy, cloudy, mist, fog, light rain, angwaie

used to create the néwo categoryariable, Sany (underclear conditions Sunny =dlse0).

The 18WindDirectioncategoriesthe 4cardinaland 12 ordinatlirections plus calm and

variablg were transformed t@&/indDirNSEW consisting of five categoried( S, E, W and

calm). The sixWind speed categies(0 mph, plus five categories of 5 mph increments starting

at 05 mph weretransformed to a continuous variakieyumericWi nd Speed o .

The results of th 2009analysisconfirmed theiindings of previous reported analyseatthere
were no statistally meaningful differences among sample stations within continuous beach
segments (StatelD explains almost none of the variation in enterococci density), and that
enterococci densities have changed from year to year (Year) at all beach segments except
Fourchon which has remained stable. Té¢mmplete results of the 20@®alysiswerereported

in theLouisiana BEACH Grant Report, 2009 Swimming Seastiich concluded that:

Agiven the available data, it i gderoooncl i kel'y
densities can be developed for Louisianads
most correlated with enterococci density for different beach segments and area groups,

and no single environmental factor is useful in predicting indicatgarosm density. It

also appears that the relationship between environmental factors and enterococci density

is complex and will take more investigation to understand, requiring targeted studies that

are not funded under current Beach Grants. Betterureragnt of the environmental

variables that are currently being collected and/or collection of additional environmental
measures may be required to adequately predict water quality from observable

environmental conditions. Louisiana beaches are somewfeaedt from those of most

coastal states in that they represent a wide range of salinity conditions and most are

relatively remote from urban runoff, reducing the direct association between
environment al conditions and enterococci d
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Through 201, a total of 5,164 independésemples were collected (Table 11)555 samples
beyond those available in 200&iven the additional data available, the analysis was repeated.
Using the data collected through 2011, the analysis yigltleshmeconclusiorns as weredrawn
following the 2009 analysis. That is, ydaryeardifferences in enterococci density at all beach
segments other than FOUR was a significant source of var{@&igure 7), and that famost

beach segments, the relationship betweerettvironmental variables and enterococci density
changed from year to year (Figured4). Additionally, the observed yedo-year variation in
enterococci density was not explained by corresponding differences in the environmental
variables.

Table 11. Number of independent swimming season samples by continuous beach segment and
year.

Year
Beach Segment (# Segmen
Sample Stations) 2004 200t 200€ 2007 200& 200¢ 201C 2011 Totals
CNSTBC (5) 0 12¢ 80 181 140  15C  15C 154 983
CYPT (1) 33 23 33 30 28 3C 30 31 238
FNTB (1) 39 22 15 30 28 28 30 31 223
FOUR' (4) 0 93 0 123 68 87 76 31 478
GIB (3) 0 66 91 92 84 84 88 93 598
GISP (4) 135 91 128 122 38 84 11C 124 832
HACK-RUTH (2) 0 53 32 67 47 29 30 31 289
HOLLY (6) 0 158 96 211 166 18(C 18(C 186 1,172
LCNB (1) 0 0 0 0 0 30 30 30 90
LCSB (1) 0 0 0 0 0 3 30 30 920
PONT (1) 28 0 0 28 27 28 29 31 171
Year Totals 235 62€ 475 884 626 76( 78¢ 772 5,164

! Sample tallies were summed across the Fourchon and Fotéasincontiguous bea
segment sample stations for this summary.

Because of large year to year differences in enterococci densities and associated annual variance
within all beach segments except for Fourchon Beach, and annual differences in the relationship
between enter@cci density the environmental variables, developing useful statistical model that

go beyond finding a general pattern of environmental conditions that are associated with

higher/lower enterococci densities isnotposdibler Loui si anadses. in®r e r emo:
only possible exceptimarethe urbanLake Charles area beaches (LCNB and LC$®B) only

ur ban beach segments currently moHRoithecemaed unde
beaches or those removed from major population cenberselatonship between

environmental factors and enterococci density is complex and will take more investigation to
understand, requiring targeted studies that are not funded under current Beach Grants.

! For analysis purposesinglesamples collected amdate ai samplelocation wereconsidered independent;
multiple samplegollected oradae ata samplelocation were averaged togettagrd considered independent.
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Development of useful predictive models may be possiblthéotake Charles area beaches, but
additional data are required to better determine the extent of annual variation in enterococci
density to determine if that variation can be adequately modeled as a random effect. Based on
data collected trough 2011, erbcocci density appears to be highly influenced by annual
differences not accounted for in the observed environmental variables, but generally increases
with increasing precipitation (precip72), calm or high winds, and increasing salinity at a given
watertemperature, or increasing water temperature with high salinities but decreases with
increagng water temperaturat low salinities(significant temperaturealinity interaction)

Assuming that a suitable predictive model can be developin future sources for local

salinity and water temperature data would need to be identified for the models to have
administrative value.

Figure 7 also shows that there is a generally increasing trend in enterococci density at the
Cameron Parish Beaches (CNSTBC, HA®UTH, and HOLLY), CYPT, and FNTB.
Enterococci density at FOUR, GIB and GISP during 2011 was comparable to prior years and
was relatively free of a trend over the observed period.
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Log Enterococci Density

Figure 7. Distribution of log enterococcdensities by year within continuous beach segments
relative to geometric mean criterion (red dashed lines) and single sample maximum criterion
(blue dotted lines).
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Figure 8. Distribution of log enterococci densities e candition (high, normal or lowyvithin continuous beach segmeantd year
relative to geometric mean criterion (red dashed lines) and single sample maximum criterion (blue dotted lines).
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